Synthesis and application of fluorescent labeled nucleotides to assay DNA damage.
A facile method was developed to covalently attach a fluorophore to the 5'-phosphate of a nucleic acid. The procedure, illustrated by coupling 5'-dNmp (N = A,C,G,T) with 5-dimethylaminonaphthalene 1-sulfonyl chloride, commonly known as Dansyl chloride, involves 5'-phosphoramidation with ethylenediamine (EDA) followed by conjugation of the free aliphatic amino group of the phosphoramidate with Dansyl chloride. This method is also applicable to multi-incorporation of fluorescent labels in the nucleic acids. The reaction of 5'-Amp with a polyamine such as poly L-lysine (PLL, mol. wt., 4000) resulted in a phosphoramidate with multiple amino groups, which after isolation and conjugation with fluorescamine gave dAmp with multilabeled fluorophores. A condition was devised to separate the four dansylated mononucleotides of DNA, conjugated via ethylenediamine linker, by reverse phase HPLC. The elution profile could be monitored with a variable wavelength detector at 254 nm and 340 nm corresponding to the absorption of the nucleotides and the dansyl moiety, respectively. The detection limit was 2 nmol at 254 nm. The use of a fluorescence detector enhanced the detection sensitivity to a sub-picomole level (200 fmol). Samples of a DNA model, d(pCpGpTpA) and calf-thymus DNA were digested enzymatically to 5'-mononucleotides and labeled with Dansyl chloride. HPLC analysis of the dansylated digests from these samples, both before and after irradiation, suggests that the combination of enzymatic digestion and fluorescence postlabeling could be a novel approach to assay DNA damage.